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1-5.2  Construction Surveying

1-5.2A  Surveying Provided by the State
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1-5.2B  Contractor Surveying
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contacted, the testing equipment observed, and the
suggestions or on-the-spot corrections that were left with
job personnel. Observations other than test performance
related to checklists are not normally considered in the
evaluation of the individual tester, but may require action by
management involved.

At the time of the Independent Assurance Inspection,
where samples are required, the IAI will observe the initial
sampling and participate in the sample splitting activity to
ensure that an accurate split is obtained. The field split will
then be tested, under observation. The split portion will be
returned to the Regional Materials Laboratory and tested for
comparison of results.

Additional separate comparison samples may be split by
the field tester and forwarded to the Regional Materials
Laboratory as initiated by the field tester or when directed
by the IAI as follow up for observed deficient performance.
This sample will be carefully split, identified as
“Comparison Sample,” show the tester’s identity, and be
forwarded to the Regional Materials Laboratory
accompanied by the field test results.

All testing equipment involved will be examined for the
presence of the required Region verification tags current for
the present calendar year. In addition, evaluation of the
condition of the equipment items is advised for
determination of in service wear or damage.

9-5.5B(4) Evaluation of Independent Assurance
Samples Testing
The companion tests of Independent Assurance Samples
will be performed employing another qualified operator and
set of verified testing equipment than that used for the field
(acceptance) test results. When acceptance testing is
performed at the Regional Materials Laboratory, the
operators should be under the same degree of Independent
Assurance oversight as for acceptance sampling performed
in the field.

9-5.5B(5) Comparison of Independent Assurance
and Acceptance Test Results
Independent Assurance results or comparison results will
be compared with the acceptance results. Reports of the
comparison of results will be provided to the Project
Engineer and the Region IAI. Comments reflecting the
degree of conformance will be entered in the remarks section
of the report by the Regional Materials Engineer. The degree
of conformance will be determined according to the
deviation ranges noted below. Gradation test results will be
compared only on specification screens.

Normal Maximum
Range of Range of

Test Deviation Deviation
Sand Equivalent ± 8 points ± 15 points
Fracture ± 5 percent ± 10 percent
Asphalt Content
(ACP&ATB) ± 0.3 percent ± 0.6 percent
Sieve Analysis — All Items:
No. 4 (4.75 mm) sieve
and larger ± 5 percent ± 8 percent
No. 6 (3.35 mm) sieve to
No. 80 (0.180 mm) sieve ± 3 percent ± 6 percent
No. 100 (0.150 mm) sieve to
No. 200 (0.075 mm) sieve ± 2 percent ± 4 percent

In the table above, “Normal Range” indicates an acceptable
range of variation between test results and no action is
required. Test results that fall in this category will be so
indicated by the wording “normal deviation” on the
independent assurance test reports.

Test results falling outside of the “Normal Range” but
within the “Maximum Range,” will be indicated by the
wording “questionable deviation” on the independent
assurance test reports. For deviations falling into this
category, the Project Engineer or a representative shall
review the original test report form, advise the responsible
test operator of the deviation, and review the test procedure
at the next opportunity. The IAI will take the same actions
relative to the test operator in the region laboratory.

Test results exceeding the maximum range will be indicated
by the wording “excessive deviation.” For deviations falling
in the excessive category, the Project Engineer or a  
representative will notify the IAI and/or Region
Construction Trainer for their services in corrective action.
Corrective action involving both the field tester and the
region laboratory tester will include review of sampling
procedures, sample splitting procedures, testing procedures,
and testing equipment.

The Project Engineer will document actions and results
of these investigations by a notation or attachment to the
independent assurance sample test report. The Independent
Assurance Inspector shall document the actions and results
of these investigations on the individual’s checklist evalua-
tion with notations as to his/her findings in reviewing region
lab procedures. Lacking any other actions, these results shall
be considered in scheduling repeat evaluations of a tester
and entered into the individual’s qualification record. These
may include comments or findings by the Region
Construction Trainer.

The focus of Independent Assurance sampling is based on
individual tester’s activity and is not intended to provide
independent assurance sample reports on all projects or on
all materials on any particular project.
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9-5.6 Tolerance Limits
Crushed Coverstone
English Metric Specification Tolerance

Limits Limits
% Passing 3/4′′ % Passing 19.0 mm 100 95-100
% Passing 5/8′′ % Passing 16.0 mm 95-100 90-100
% Passing No. 4 % Passing 4.75 mm 20-45 16-49
% Passing No. 200 % Passing 0.075 mm 0-7.5 0-9.0
Sand Equivalent Sand Equivalent 32 Min. 27 Min.
Fracture Fracture 75% Min. 70% Min.

Crushed Screenings 3/4′′ ′′ ′′ ′′ ′′ — 1/2′′ ′′ ′′ ′′ ′′ (19.0 mm — 12.5 mm) for B.S.T.
English Metric Specification Tolerance

Limits Limits
% Passing 1′′ % Passing 25.0 mm 100 95-100
% Passing 3/4′′ % Passing 19.0 mm 95-100 90-100
% Passing 1/2′′ % Passing 12.5 mm 0-20 0-25
% Passing 3/8′′ % Passing 9.50 mm 0-5 0-10
% Passing No. 200 % Passing 0.075 mm  0-1.0 0-2.0
Fracture Fracture 75% Min. 70% Min.

Crushed Screenings 5/8′′′′′′′′′′  — No. 4 (16.0 mm — 4.75 mm) or B.S.T.
English Metric Specification Tolerance

Limits Limits
% Passing 3/4′′ % Passing 19.0 mm 100 95-100
% Passing 5/8′′ % Passing 16.0 mm 95-100 90-100
% Passing No. 4 % Passing 4.75 mm 0-10 0-15
% Passing No. 10 % Passing 2.00 mm 0-3 0-7
% Passing No. 200 % Passing 0.075 mm 0-1.0 0-2.0
Fracture Fracture 75% Min. 70% min.

Crushed Screenings 1/2′′′′′′′′′′  — No. 4 (12.5 mm — 4.75 mm) or B.S.T.
English Metric Specification Tolerance

Limits Limits
% Passing 5/8′′ % Passing 16.0 mm 100 95-100
% Passing 1/2′′ % Passing 12.5 mm 95-100  90-100
% Passing No. 4 % Passing 4.75 mm 0-15 0-20
% Passing No. 10 % Passing 2.00 mm 0-3 0-7
% Passing No. 200 % Passing 0.075 mm 0-1.0  0-2.0
Fracture Fracture 75% Min. 70% Min

Crushed Screening 3/8′′′′′′′′′′  — No. 10 (9. 50 mm — 2.00 mm)
English Metric Specification Tolerance

Limits Limits
% Passing 1/2′′ % Passing 12.5 mm 100 95-100
% Passing 3/8′′ % Passing 9.50 mm 90-100 85-100
% Passing No. 4 % Passing 4.75 30-56 25-61
% Passing No. 10 % Passing 2.00 mm 0-10 0-12
% Passing No. 200 % Passing 0.075 mm 0-1.0 0-2.0
Fracture Fracture 75% Min. 70% Min.

Crushed Screenings No. 4 — 0′′′′′′′′′′  (4.75 mm — 0 mm) for B.S.T.
English Metric Specification Tolerance

Limits Limits
% Passing 3/8′′ % Passing 9.50 mm 100 95-100
% Passing No. 4 % Passing 4.75 mm 76-100  71-100
% Passing No. 10 % Passing 2.00 mm 30-60 26-64
% Passing No. 200 % Passing 0.075 mm 0-10.0 0-11.0
Fracture Fracture 75% Min. 70% Min.
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Ballast
English Metric Specification Tolerance

Limits Limits
% Passing 21/2′′ % Passing 63 mm 100 100
% Passing 2′′ % Passing 50.0 mm 65-100 60-100
% Passing 1′′ % Passing 25.0 mm 50-85 45-90
% Passing No. 4 % Passing 4.75 mm 26-44 21-49
% Passing No. 40 % Passing 0.425 mm 16 Max. 20 Max.
% Passing No. 200 % Passing 0.075 mm 9.0 Max. 10.0 Max.
Sand Equivalent Sand Equivalent 27 Min. 22 Min.
Dust Ratio Dust Ratio 2/3 Max.

Shoulder Ballast
English Metric Specification Tolerance

Limits Limits
% Passing 21/2′′ % Passing 63 mm 100 100
% Passing 2′′ % Passing 50.0 mm 65-100 60-100
% Passing 3/4′′ % Passing 19.0 mm 40-80 35-85
% Passing No. 4 % Passing 4.75 mm 0-5 0-6
% Passing No. 100 % Passing 0.150 mm 0-2.0  0-2.9
Fracture Fracture 75% Min. 70% Min.

Crushed Surfacing Base Course
English Metric Specification Tolerance

Limits Limits
% Passing 11/4′′ % Passing 31.5 mm 100 95-100
% Passing 1′′ % Passing 25.0 mm 80-100 75-100
% Passing 5/8′′ % Passing 16.0 mm 50-80 45-85
% Passing No. 4 % Passing 4.75 mm 25-45 20-50
% Passing No. 40 % Passing 0.425 mm 3-18 3-20
% Passing No. 200 % Passing 0.075 mm 7.5 Max. 9.0 Max.
Sand Equivalent Sand Equivalent 32 Min. 27 Min.
Fracture Fracture 75% Min. 70% Min.

Crushed Surfacing Top Course
English Metric Specification Tolerance

Limits Limits
% Passing 3/4′′ % Passing 19.0 mm 100 95-100
% Passing 1/2′′ % Passing 12.5 mm 80-100 75-100
% Passing No. 4 % Passing 4.75 mm 46-66 41-71
% Passing No. 40 % Passing 0.425 mm 8-24 5-27
% Passing No. 200 % Passing 0.075 mm 10.0 Max. 11.0 Max.
Sand Equivalent Sand Equivalent 32 Min. 27 Min.
Fracture Fracture 75% Min. 70% Min.

Maintenance Rock
English Metric Specification Tolerance

Limits Limits
% Passing 5/8′′ % Passing 16.0 mm 100 95-100
% Passing 1/2′′ % Passing 12.5 mm 90-100 85-100
% Passing No. 4 % Passing 4.75 mm 45-66 40-71
% Passing No. 40 % Passing 0.425 mm 10-25 8-30
% Passing No. 200 % Passing 0.075 mm 7.0 Max. 8.0 Max.
Sand Equivalent Sand Equivalent 32 Min. 27 Min.
Fracture Fracture 75% Min. 70% Min.
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Gravel Base
English Metric Specification Tolerance

Limits Limits
% Passing 2′′ % Passing 50.0 mm 75-100 70-100
% Passing No. 4 % Passing 4.75 mm 22-100 17-100
% Passing No. 200 % Passing 0.075 mm 10.0 Max. 11.0 Max.
Sand Equivalent Sand Equivalent  27 Min. 22 Min.
Dust Ratio Dust Ratio 2/3 Max.

Gravel Backfill for Walls
English Metric Specification Tolerance

Limits Limits
% Passing 4′′ % Passing 100 mm 100 100
% Passing 2′′ % Passing 50.0 mm 75-100 70-100
% Passing No. 4 % Passing 4.75 mm 22-66 17-71
% Passing No. 200 % Passing 0.075 mm 5.0 Max. 6.0 Max.
Sand Equivalent Sand Equivalent 52 Min. 47 Min.
Dust Ratio Dust Ratio 2/3 Max.

Gravel Backfill for Pipe Zone Bedding
English Metric Specification Tolerance

Limits Limits
% Passing 11/2′′ % Passing 37.5 mm 100 100
% Passing 1′′ % Passing 25.0 mm 75-100 70-100
% Passing 5/8′′ % Passing 16.0 mm 50-100 45-100
% Passing No. 4 % Passing 4.75 mm 20-80 15-85
% Passing No. 40 % Passing 0.425 mm 3-24 2-29
% Passing No. 200 % Passing 0.075 mm 10.0 Max. 11.0 Max.
Sand Equivalent Sand Equivalent 27 Min. 22 Min.

Gravel Backfill for Drains
English Metric Specification Tolerance

Limits Limits
% Passing 1′′ % Passing 25.0 mm 100 95-100
% Passing 3/4′′ % Passing 19.0 mm 80-100 75-100
% Passing 3/8′′ % Passing 9.50 mm 10-40 8-45
% Passing No. 4 % Passing 4.75 mm 0-4 0-5
% Passing No. 200 % Passing 0.075 mm 0-2 0-2.5

Gravel Backfill for Drywells
English Metric Specification Tolerance

Limits Limits
% Passing 11/2′′ % Passing 37.5 mm 100 95-100
% Passing 1′′ % Passing 25.0 mm 80-100 75-100
% Passing 3/4′′ % Passing 19.0 mm 0-20 0-25
% Passing 3/8′′ % Passing 9.50 mm 0-2 0-3
% Passing No. 200 % Passing 0.075 mm 0-1.5 0-2.0

Backfill for Sand Drains
English Metric Specification Tolerance

Limits Limits
% Passing 1/2′′ % Passing 12.5 mm 90-100  85-100
% Passing No. 4 % Passing 4.75 mm 57-100 52-100
% Passing No. 10 % Passing 2.00 mm 40-100 35-100
% Passing No. 50 % Passing 0.30 mm 3-30 2-35
% Passing No. 100 % Passing 0.150 mm 0-4 0-5
% Passing No. 200 % Passing 0.075 mm 0-3.0 0-3.9
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Sand Drainage Blanket
English Metric Specification Tolerance

Limits Limits
% Passing 21/2′′ % Passing 63 mm 90-100  85-100
% Passing No. 4 % Passing 4.75 mm 24-100 18-100
% Passing No. 10 % Passing 2.00 mm 14-100 9-100
% Passing No. 50 % Passing 0.30 mm 0-30 0-35
% Passing No. 100 % Passing 0.150 mm  0-7 0-8
% Passing No. 200 % Passing 0.075 mm 0-3.0 0-3.9

Gravel Borrow
English Metric Specification Tolerance

Limits Limits
% Passing 4′′ % Passing 100 mm 100 95-100
% Passing 2′′ % Passing 50.0 mm 75-100 70-100
% Passing No. 4 % Passing 4.75 mm 50-80 45-85
% Passing No. 40 % Passing 0.425 mm 30 Max. 33 Max.
% Passing No. 200 % Passing 0.075 mm 7.0 Max. 9.0 Max.
Sand Equivalent Sand Equivalent 42 Min. 37 Min.

Select Borrow
English Metric Specification Tolerance

Limits Limits
% Passing 6′′ % Passing 150 mm 100 95-100
% Passing 3′′ % Passing 75.0 mm 75-100 70-100
% Passing No. 40 % Passing 0.425 mm 50 Max. 55 Max.
% Passing No. 200 % Passing 0.075 mm 10.0 Max. 12.0 Max.
Sand Equivalent Sand Equivalent 22 Min. 19 Min.

Foundation Material Class A
English Metric Specification Tolerance

Limits Limits
% Passing 21/2′′ % Passing 63 mm 98-100 93-100
% Passing 2′′ % Passing 50.0 mm 92-100 87-100
% Passing 11/2′′ % Passing 37.5 mm 72-87 67-92
% Passing 11/4′′ % Passing 31.5 mm 58-75 53-80
% Passing 3/4′′ % Passing 19.0 mm 27-47 22-52
% Passing 3/8′′ % Passing 9.50 mm 3-14 2-16
% Passing No. 4 % Passing 4.75 mm 0-1 0-2

Foundation Material Class B
English Metric Specification Tolerance

Limits Limits
% Passing 21/2′′ % Passing 63 mm 95-100 90-100
% Passing 2′′ % Passing 50.0 mm 75-100 70-100
% Passing 11/2′′ % Passing 37.5 mm 30-60 25-65
% Passing 11/4′′ % Passing 31.5 mm 0-15 0-17
% Passing 3/4′′ % Passing 19.0 mm 0-1 0-2

Asphalt Materials — Paving Asphalt
English/Metric Specification Tolerance

Limits Limits
Performance Grade (PG) AASHTO M320 + 10% of spec
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9-5.7 Acceptance Sampling and Testing Frequency Guide
English Metric

Item Test Acceptance Sample Acceptance Sample
Gravel Borrow Grading & SE 1 – 4000 Ton 4000 Tonnes
Select Borrow Grading & SE 1 – 4000 Ton 4000 Tonnes
Sand Drainage Blanket Grading 1 – 4000 Ton 4000 Tonnes
Gravel Base Grading, SE & Dust Ratio 1 – 4000 Ton 4000 Tonnes
CSTC Grading, SE & Fracture 1 – 2000 Ton 2000 Tonnes
CSBC Grading, SE & Fracture 1 – 2000 Ton 2000 Tonnes
Maintenance Rock Grading, SE & Fracture 1 – 2000 Ton 2000 Tonnes
Ballast Grading, SE & Dust Ratio 1 – 2000 Ton 2000 Tonnes

Shoulder Ballast Grading & Fracture 1 – 2000 Ton 2000 Tonnes
Backfill for Sand Drains Grading 1 – 2000 Ton 2000 Tonnes
Crushed Covers e Grading, SE & Fracture 1 – 1000 Ton 1000 Tonnes
Crushed Screening

5/8 – No. 4 (16.0 – 4.75 mm) Grading & Fracture 1 – 1000 Ton 1000 Tonnes
1/2 – No. 4 (12.0 – 4.75 mm) Grading & Fracture 1 – 1000 Ton 1000 Tonnes
No. 4 – 0 (4.75 – 0 mm) Grading & Fracture 1 – 1000 Ton 1000 Tonnes

Gravel Backfill For
Foundations Grading & SE 1 – 1000 Ton 1000 Tonnes
Walls Grading, SE & Dust Ratio 1 – 1000 Ton 1000 Tonnes
Pipe Zone Bedding Grading & SE 1 – 1000 Ton 1000 Tonnes
Drains Grading 1 – 100 Ton 100 Tonnes

PCC Paving
Coarse Aggregate Grading 1 – 2000 Ton 2000 Tonnes
Fine Aggregate Grading 1 – 2000 Ton 2000 Tonnes
Air Content Air 1 – 500 CY 400 m3
Cylinders (28-day) Compressive Strength 1 – 500 CY 400 m3
Core Density 1 – 500 CY 400 m3

Thickness 1 – 500 CY 400 m3
Cement Chemical & Physical Certification

   See Note 5

PCC Structures
Coarse Aggregate Grading 1 – 1000 Ton 1000 Tonnes
Fine Aggregate Grading 1 – 1000 Ton 1000 Tonnes
Consistency Slump 1 – 50 CY 40 m3

Air Content Air 1 – 50 CY 40 m3

Cylinders (28-day) Compressive Strength 1 – 50 CY 40 m3

Cement Chemical & Physical Certification
See Note 5

Asphalt Concrete Pavement
Completed Mix, See Note 3 and 4

Grading & Asphalt Content 1 – 800 Ton 800 Tonnes
Compaction 5 – 400 Ton 400 Tonnes

Open Graded, See Note 3 Grading (Agg. from 1 – 800 Ton 800 Tonnes
Class D and D Mod. cold feed)
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